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Analysis of Interaction Between Thermal Effect and Pump Optical
Field Distribution in High Power Solid-State Laser

Qu Pengfei Wang Shiyu Guo Zhen Cai Defang Li Bingbin
(School of Physics and Optoelectronic Engineering, Xidian University, Xi' an, shaanxi 710071, China)

Abstract In high power laser diode (LD) end-pumped solid-state laser. due to the complicated interaction between
pump optical field distribution and thermal effect, the method of analysis thermal effect used in low power cannot be
used, or leads to large error. In the light of the above, the concept of iteration used in calculation method can fully
consider the interaction between pump optical field distribution and thermal effect. So, the interaction in some typical
LD end-pumped solid-state laser is analyzed, and the calculation error without considering the interaction is studied.
At the meanwhile, by comparing abortion length of solid-state laser material with its effect focal length, a parameter
K is put forward to measure intensity of the interaction, and it can be used to judge whether considering the
interaction or not. The results show that when the parameter K is less than 0.1, the influence of the interaction is
below 3 percent.
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Fig. 1 Interaction between pump optical field distribution and thermal effect
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